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(54) Sensing groups of cigarettes on a conveyor 

(57) On a conveyor leading to a cigarette packing machine, the presence and completeness , of the 
cigarettes (4) forming a group-(3)-of cigarettes are.sensed by a -number of ; PjnJeetersnS) equal m number 
to the cigarettes" (4Frrrthe group (3) and each designed Jo. tr^erseax^y to and from one i and I of a 
respective cigarette (4) in the group (3rf5efweehan operating position, wherein the p.n (18) contacts the 
respective cigarette (4). and a idle position; eachjMtO-1 8>being- connected to^a.sensor (25}.de_ ? .gned_tq 
^control signals as a function of the position^ the^ SB ec«ye.DinJ18] [.subsequent to moving , mo both 
the operating and idle positions. The sensors 25 tHuToperate to stop the machine .fa p.n (18) fails to 
contract a cigarette due to absence of the cigarette, absence of filter or incomplete filling, and also to stop 
the machine if a pin (18) fails to return to its correct idle position. 
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SPECIFICATION 

Device for controlling groups of cigarettes 
on a cigarette packing machine 

5 

The present invention relates to a device for 
controlling groups of cigarettes on a cigarette 
packing machine. 
On cigarette packing machines, the ciga- 

10 rettes are known to be fed through a feedbox 
having three outputs, each designed to form a 
flat layer of cigarettes. The said three layers 
are then fed successively into feed pockets on 
a jog conveyor, so as to form, inside each 

15 pocket, a group of cigarettes usually compris- 
ing twenty cigarettes arranged in three layers, 
one on top of the other, and constituting the 
content of one packet. 
The cigarette groups so formed are than fed 

20 on to a wrapping wheel, before reaching 
which, however, they are usually checked as 
to completeness, i.e. to ensure all the ciga- 
rettes are present, properly filled and fitted 
with filters. 

25 On known packing machines, the said con- 
trol operation is usually performed by a group 
of pin feelers equal in number to the ciga- 
rettes in the group and arranged parallel with 
the same. When the said group of cigarettes 
30 is stopped by the said conveyor in a control 
station comprising the said pins, the latter are 
moved forward axially so as to contact the 
ends of the cigarettes facing them. Depending 
on the position of the pins subsequent to 

35 such axial displacement, each pin activates, or 
fails to activate, a switch button, activation of 
which indicates the presence and completen- 
ess of the respective cigarette. Non-activation 
of the said switch, on the other hand, results 

40 in a reject signal which, appropriately memor- 
ised, subsequently causes the entire group of 
cigarettes to be rejected. 

A control station of the aforementioned type 
presents a number of drawbacks, due to the 

45 poor reliability of the said mechanical swit- 
ches. Should even only one of the said swit- 
ches fail to operate correctly, this could result 
in either non-rejection of incomplete groups, 
or, worse still, the rejection of a given number 

50 of complete groups. What is more, malfunc- 
tioning of one or more of the said switches is 
rarely detected immediately, with the result 
that the damage so caused may persist unde- 
tected for some time. On other known control 

55 stations, the said pin feelers and respective 
switches have been replaced by optical sen- 
sors, which, while eliminating the mechanical 
drawbacks of the aforementioned control sta- 
tion, are sensitive to variations in the colour 

60 of the tobacco with which the cigarettes are 
filled. Any change in the colour of the tobacco 
may, therefore, affect operation of the said 
optical sensors and, as in the previous case, 
malfunctioning of one or more sensors is not 

65 immediately detectable. The aim of the pre- 



sent invention is to provide a control device 
designed to overcome the aforementioned 
drawbacks, i.e. a device enabling reliable con- 
trol of the completeness of the cigarette 
70 groups formed on the packing machine, as 
well as immediate detection of any operating 
faults on the device itself. 

With this aim in view, according to the pre- 
sent invention, there is provided a device for 
75 controlling groups of cigarettes on a cigarette 
packing machine, said device comprising a 
number of pin feelers equal in number to and 
arranged in the same manner as the cigarettes 
forming the said group, and activating means 
80 connected to each said pin, via the interposi- 
tion of elastic means, and designed to move 
back and forth in such a manner as to cause 
the said pin to move axially in reciprocating 
manner to and from the end of a respective 
85 said cigarette and between an operating posi- 
tion, wherein the said pin contacts the said 
cigarette, and an idle position, wherein the 
said pin is detached from the said cigarette; 
characterised by the fact that it also com- 
90 prises a number of position sensors equal in 
number to and connected respectively to the 
said pins, and circuit means connected to the 
said sensors for supplying a first and second 
control signal as a function of the positions of 
95 the said pins in relation to the said sensors 
subsequent to each said forward and return 
movement respectively. 

A non-limiting embodiment of the present 
invention will be described with reference to 
100 the accompanying drawings, in which : 

Fig. 1 shows a schematic view, in a first 
operating position, of a control device in ac- 
cordance with the present invention; 

Fig.s 2 and 3 show the Fig.1 device in a 
105 further two operating positions; 

Fig. 4 shows a block diagram of a circuit on 
the Fig. 1 control device. 

Number 1 in Fig.s 1, 2 and 3 indicates a 
cigarette packing machine comprising a jog 
1 10 conveyor 2 for groups 3 of cigarettes 4. The 
said conveyor 2 comprises a belt 5, the upper 
surface of which is fitted with a number of 
equally-spaced pockets 6. Each pocket 6 is 
designed to receive a respective group 3, and 
115 to step-feed it along an opening defined by 
two sides, 7 and 8, parallel with the traveling 
direction of belt 5 and perpendicular to the 
surface of the same. 

Each group 3 usually comprises twenty ciga- 
120 rettes 4 arranged in three layers, one on top 
of the other, and forms the content of a 
packet (not shown) formed about the said 
group 3 on a wrapping line (not shown) 
downstream from conveyor 2. 
125 Along conveyor 2, machine 1 presents a 
control station 9 in which a control device, 
indicated as a whole by 10, checks the com- 
pleteness of groups 3 and subsequently pro- 
vides for rejecting any faulty groups. 
130 The said control device 10 is located, facing 
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tive pin feeler 18 the feeling dlrect , on 
which pro)ects from frame 11 er a 

of side 8 so as to engag hp sl.djng ^ ^ 
respective hole 17, ana ■ diameter 
25 ing portion 20 of wh.ch large r n frgme ^ 
than holes 15 and 16, ^P^ * Q and pre . 
IS r^nrran^r groove 21 

30 d 1ath 9 ptn ^sS^, Sr= 
consisting of a f ir3 ' ^'"^L Ejection 24 
between wall 14 and an an^ar prpj^ ^ 
formed on pin 18 in the v.c.n y m of 

As shown in F.g.s 1 to J, a p 

35 frame ^J^^^S^ sensor 25 
the end of a respecuv ' k f n jnduc - 

which, in the sample shown is ot 
tive type. The sa,d s j 25 a re ^ ^ ^ 

40 ^"hxed p« 

18. of - desianed to supply 

an adding unit, hav.ng three ^npu t^ . 
of the said inputs is designed to re Q to 
signals fitted by sensors 25 the se^^ ^ 

receive a SI gnal from . a r X en ce signal; and the 
50 for emitting a control jf erence J'Q 

third to receive a signal t reference 
unit 30 for emitting ,a *%SE^ P«*»»** 
signal. Logic unit 28 lis enaD.e according 
the output signals from se mot and 
55 to a given control or se£d «gn J. 9^ 

plied by an enabling signal emitter 31 or 
connected to logic unit 28 fae 
60 Operation of control device ' ™ 

• described ^"-XTJS ^Eup 3 ° f 
SSSi 4 9 is 1 arrStld by conveyor 2 in con- 
65 "When^group 3 is arrested in control sta- 



* r io k onerated and emitter 31 
2£ ^^ ."enS * cmro, «- 
tion of logic unit 28 1 , 

Operation of a^or 1 2 « use a|so ^ 

70 t0 "r, 6 Tthe fomard stroke, thus moving 

KcV^ 
75 operating conditions, as shown respect y 

F 1n S the a Ft.2 condition 

present and P^°P er 'V J^rward K frame ,11. 
18, which are pushed f °™ ar ° ° V Qf jve 

80 are arrested <*™™^J&%£& of 
cigarettes 4, and the final stro* h 

actuator 12 in the Torw * K d qenerat0 r 29. 
activates both sensors 25 and gen ^ ^ 

85 as shown in /'^. a ^ n t'of pins 18 is 
aforementioned displacement :j p > 
that each sensor^S. which wa y 

the opposite sign to that of the g ^ 
95 itted by sensors 25, and the in r even 
which, e.g. minus a constant 

100 ""OS X 28 adds up all the incoming sig- 
nals, and .s designed in sucn ^ ^ 
emit no output signal if, as in trie 

badly filled (as shown), or missing, 
110 m ,n 8 this case displacement of pins 18 is 

co'm feted" ^^SSr^S' 
with the result that eac* .sensor . & 
was previously located facing a v v a 

115 m0 ve P d. when <~g£^ B 'l£Z***+ 
stop, into a Pos-t on facing a ^ 

fsUl^nXatinTth^presence of the said 

120 Should even on.y one ; of 18 find itself 
in the aforementioned P os,t, . on ' ln ,T 0 , onqer 

the said group 3. operated 

M tWS -^frame 1 3 n what?/ known as 
130 for returning frame i i, 
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the return stroke, to its original idle position 
as shown in Fig. 1 . The return of actuator 12 
causes emitter 32 to emit a signal for en- 
abling the self-diagnosis function of loqic unit 
5 28. 

If pins 18 are all free, the return stroke of 
frame 11 resets pins 18 to their original posi- 
tion wherein each sensor .25 is located facing 
a void defined by respective groove 21, and 

10 emits a signal indicating the presence of the 
said void. At the same time, generator 30 
emits a signal having the opposite sign to that 
of the signals emitted by sensors 25, and the 
intensity of which, e.g. minus a constant 

15 which may even be zero, equals the void sig- 
nal emitted by each sensor 25 multiplied by 
the number of sensors 25. 

Logic unit 28 adds up all the incoming sig- 
nals and, as the resulting sum equals the said 

20 constant in the case of the Fig. 1 condition, no 
output signal is emitted by unit 28 and oper- 
ation of packing machine 1 remains un- 
changed. 

Should even only one of pins 18 fail, for 
.25 any reason, to return to its original withdrawn 
position, logic unit 28 emits an error signal via 
second output 35 and machine 1 is arrested. 
If such a provision were not made, malfunc- 
tioning of even only one of pins 18 could 
30 result in either acceptance of an incomplete 
group 3, or, in certain cases, in groups 3 all 
being rejected. 

In the example embodiment described with 
reference to the accompanying drawings, sen- 
35 sors 25 are of the inductive type. The same 
performance, however, may obviously be ob- 
tained using capacitive sensors, or even opti- 
cal sensors designed to detect different colour 
or absorption bands on pins 18. 
40 Though, in the embodiment of the present 
invention as described and illustrated herein, 
self-diagnosis of device 10 is performed at 
the end of the said return stroke of pins 18, 
correct resetting of pins 18 to the said origi- 
45 nal withdrawn position, subsequent to control- 
ling cigarettes 4, may be checked at any time 
during displacement of pins 18 by actuator 
12. Correct positioning of the said solids and 
voids on pins 18 may obviously be detected 
50 by sensors 25 at any given time, even during 
displacement of pins 18, by simply providing, 
at the said given time, for emitter 32 to sup- 
ply an enabling signal for enabling the self- 
diagnosis function of logic unit 28 and so 
55 comparing the signals emitted by sensors 25 
and generator 30. 

CLAIMS 

1. A device for controlling groups of ciga- 
60 rettes on a cigarette packing machine, said 
device comprising a number of pin feelers 
equal in number to and arranged in the same 
manner as the cigarettes forming the said 
group, and activating means connected to 
65 each said pin, via the interposition of elastic 



means, and designed to move back and forth 
in such a manner as to cause the said pin to 
move axially in reciprocating manner to and 
from the end of a respective said cigarette 

70 and between an operating position, wherein 
the said pin contacts the said cigarette, and 
an idle position, wherein the said pin is de- 
tached from the said cigarette; characterised 
by the fact that it also comprises a number of 

75 position sensors equal in number to and con- 
nected respectively to the said pins, and cir- 
cuit means connected to the said sensors for 
supplying a first and second control signal as 
a function of the positions of the said pins in 

80 relation to the said sensors subsequent to 
each said forward and return movement re- 
spectively. 

2. A device as claimed in Claim 1, charac- 
terised by the fact that each said pin presents 

85 a detecting portion comprising a void and a 
solid arranged side by side, the said void be- 
ing defined by a sunken portion of the said 
pin; each said sensor being assigned to the 
said detecting portion of a respective said pin, 

90 and being designed to supply the said circuit 
means with a signal depending on the pres- 
ence, in front of the said sensor, of the said 
solid or the said void. 

3. A device as claimed in Claim 1 or 2, 
95 characterised by the fact that the said circuit 

means comprise a logic unit connected to the 
said sensors and designed to process the out- 
put signals from the same according to a first 
control logic and a second self-diagnosis logic, 
100 and to emit the said first and said second 
signal respectively. 

4. A device as claimed in Claim 3, charac- 
terised by the fact that the said circuit means 
comprise a unit for emitting a reference signal 

105 for each said operating logic; the said logic 
unit comprising a block for adding the said 
output signals from the said sensors and the 
said reference signal. 

5. A device for controlling groups of ciga- 
110 rettes on a cigarette packing machine, sub- 
stantially as described and illustrated herein 
with reference to the accompanying drawings. 
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